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AB Carbazole is treated with K in a dry solvent, e.g. tetrahydrofuran, followed by treatment of the 

reaction mixture with a fluoro olefin under a pressure corresponding to the vapor pressure of the 
latter to give the title compds. 



L2 5 ANSWERS REGISTRY COPYRIGHT 2005 ACS on STN 
IN 1H-lndole-3-acetic acid, 1 -benzoyl-4-fluoro- (9CI) 
MF C17H12FN03 
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IN Carbazole, 9-(1-fluorovinyl)- (7CI, 8CI) 
MF C14H10FN 
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IN 1H-lndole-3-acetic acid, 1-(4-chlorobenzoyl)-5,7-dimethoxy- (9CI) 
MF C19H16CIN05 
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IN Hydrazine, (2-fluoro-4-methylphenyl)-, monohydrochloride (9CI) 
MF C7H9FN2.CIH 



H2N—N 
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IN Pentanoic acid, 4-[(4-nitrophenyl)hydrazono]- (9CI) 
MF C11 H13N3 04 
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ABTOpbl 

H3o6peTeHHfi A. 51. flixyffoBHM, n. O. HiTejib, H. H. Eejinesa h B. B. Cmojiahhukhsi 



3aflBHTejib 



CriOCOB nOJiy4EHH5I N-4>TOPBHHHJinPOH3BOflHblX 

KAPBA30JIA 



1 

IlpeAJio>KeH cnoco6 noJiyneHHH N-c^topbhhhji- 
npoH3BOAHbix Kap6a30Jia nyTeM B3aHMOAeucTBHn 
Kap6a30Jia c k&jih6M b cpeAe cyxoro pacTBopu- 
TeJiH, HanpHMep TeTparHApo<J>ypaHa, c nocJieAyio- 
meH o6pa6oTKOH peaKUHOHHOH cMecu tJ)TOpojie- 
4>hhom noA AaBjieHHeM, cooTBeTCTByioiuHM ynpy- 
rocTH napoB nocJieAHero. nojiyuaeMwe N-$>TOp- 
BHHHJiKap6a30Jibi MoryT H3HTH npHMeHeHHe B pa- 
Ae opraHH^ecKHx chhtc30b, HanpHMep j\Jin nojiy- 

MeHHH nOJEHMepOB HJIH COIIOJIHMepOB. 

IIpHMep 1. TlojiyHeHHe nepcJrropBHHHJiKap- 
6a30/ia 

10 2 Kap6a30Jia pacTBopniOT b 75 ma ao- 
cojiiotho cyxoro TeTparH/jpoc^ypaHa, npu6aBJi5i- 
k>t 3 3 (130»%) MeTa.uiHMecKoro KaJiHfl. Kajiuft 
npH TeMiiepaType 40 — 50° C nocieneHHo pacrBO- 
pneTCH (Heo6xoAHMo oxjiamjienne) . Ylo OKOHHa- 
hhh pacTBOpeHHH cMecb HarpeBaior c o6paTHb!M 

XOJIOAHJIbHHKOM B Te^eHHe 2 HdC, npH 3TOM Ha- 

6jiK>AaeTC5i HHTeHOHBHoe Bbi^eJieHHe BOAopoAa. 
PeaKUHOHnyio CMecb ox.ia>KAaiOT ao KOMHaTHoft 
TeMnepaTypw, oTAeJiniOT ot HeSojibtuoro KOJiHMe- 
CTBa HenpopearHpOBaBiuero Ka.ann h nepeuocfiT 
b CTa.ibHyio npodnpKy eMKOCTbio 200 ma. FTpo- 
<5upKy 3aKpbiBaiOT, ox»na>KAaK>T >khakhm bo3a>- 
xom, Bai-cyyMHpyiOT h KOHAeHcupyioT b Hee 3 a 
TeTpacj)Top3THJieHa. TeMnepaTypy Ma ecu b npo- 
6upKe nocTeneHHo noBumaiOT ao KOMHaTHOH 
(06HMH0 b TeqeHiie hohh), cTpaBviaioT ia36b\ro^i- 
Hbift ra3 h OTroHHioT noA BaKyyMOM reTparnApo- 



10 



15 



25 



30 



<J>ypaH. K odaTKy npH6aBJiHK>T boa\\ opramiMe 
cKHe BemecTBa 3KCTparHpyiOT 3(})npoM. 34»ipHbii 

3KCTpaKT CyUiaT H 3(()Hp OTTOHHIOT. OcToTOK A«a 

>KAbi neperoHHK>T noA BaKyyMOM. llaiy*iaK)T 5 j 
(bhxoa 34*% ) nep4>TopBHHH.iKap6a30.na, t. kiim 
118°C (npH 3 mm pT. ct.); n? = 1,5920 
df = 1,3062. 

HaiiAeHO b 1%: C 68£0; H 3,53; N 5,42 
F 23,85. 

C 14 H 8 NF 3 

Bbmncneao b »%: C 68,01; H 3,24; N 5,67; 
F 23,08. 

CTpoeHiie BemecTB noATBep>KAaeTCH AannuMJi 
3^ieMeHTapnoro aiiajinaa h HH$paKpacnoro cneK- 

Tpa. 

npM HaJIH^HH B peaKUHOHHOH CMecu cbo6oa- 

Horo Kap6a30.ria KoneMHbiu npoayKT peaKU.HH 
HMeeT Soiree hh3khh noi<a3aTe.Tb np&iOM.ieiuifl — 
20 = 1 ,57 — 1,58, mto yKa3HBaeT na o6pa3oaa- 
Hue npuMecu a, a, p, p-TeTpac))Top3TH.riKap6a30.aa, 
t. itji. 48° C, t. Kun. 127° C (npn 3 mm pr. ct.). 
ripuMep 2. FIo^y^eHHe a, p-AH(frrop-[3-xjiop- 

BHHHJI ! Kap6a30JTa 

15 z Knp6a3o.na pacTBopjuoT b 75 ma aGco.iiOT- 
ho cyxoro TeTparnApoqbypaHa, npn6aB^nfOT 4,5 e 
(130%) MCTajuiHMecKoro Ka.iun, x.nopTpn<})Top- 
3THvieH koh Ae h c h p y fot b KOJiHHecTBe 4 a. llpoBe- 
Aenue peaKUHH h BbiAe^eHue npoAVKTa aua.no- 
ru^Ho npuMepy 1. 
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FIoviyMaiOT 11,4 a (bwxoa 49%) a, p-AHqbTop-p- 
XJiopBHHHJiKap6a30Jia, t. khii. 145 — 146° C (npii 
2 mm p T . ct.) \ df = 1,3336; no = 1,6150. 

Hafl^eHO b i%: C 64,45; H 2,80; N 4,72; 
F 13,88; CI 14,27. 

C 14 H 8 NF. 2 C1. 

BbiMHCJieHO b »%: C 63,76; H 3,03; N 5,31; 
F 14,42; CI 13,45. 

Ilpo^yKT c 6cviee hh3khm noKa3aTeJieM npe- 
jioMJieHHH — riD = 1,60 mokct 6biTb nojiyqen 
npn HajiHMHH npHMecH a, a, p- (TpncJrrop-p-x.nop- 
sTH.aKapSasojia, t. KHn. 155° C (npn 2 mm pT. 
cr.); df = 1,3967, n£o = K5920. 

n p h m e p 3. llo.ayqeHHe a, P-ahcptopbhhhji- 
Kap6a30Jia 

15 a Kap6a30Jia pacTBopaiOT b 75 ma a6coJiK>r- 
ho cyxoro TeTparHApoqbypaHa, np.H6aB^HK)T 
3,5 a (100*%) MeTaJiJumecKoro KajiHH, cMecb ne- 
peMeuiHBaroT npn komh3thoh TeMnepaType b tc- 
HeHHe 2—3 hqc ao noJi-Horo pacTBopeHHH k3jihh. 
IlepeHOCflT ctviecb b craJibHyio npo6HpKy, npo- 
6npKy 3aKpbiBaroT, oxjiaH<^aK)T jkhakhm B03#y- 
xom, BaKyyMHpyiOT h KOHAencHpyiOT b nee 4 a 
TpH(J)Top3THjieHa. TeMnepaTypy Maccbi b npo- 
6upKe nocrenenHO noBbiniaiOT ao KOMHaTHOH, 3a- 
TeM HarpeBaiOT npH BCTpHXHBaHHH #0 150° C. 
npH 3toh TeMnepaType CMecb BbiAep>KHBaK)T b 
Te^enHe 30 muh, 3aTeM ox;ia>KAaiOT, H36biTOMHbiH 

ra3 CTpaBJIHBaiOT, >KHAKyiO qaCTb peaKlIHOHHOH 
CMeCH CflHBaiOT C OCailKa, OCaAOK OTqbHJIbTpOBbl- 

BaKDT h npoMbiBaiOT TeTpamApo(f>ypa hom . Chro- 
HJifOT noA BaxyyMOM TeTparHApoqbypaH, ocTaTOK 
jX&a>Kj\bi neperoHfuoT. CodnpaiOT qbpaKUHio c t. 
khh. 148—152° C (npn 2 mm pr. ct.). 

rioc^ie nepeKpHCTa^TH3aiiHH H3 MeTaHOJia no- 
JiyqaiOT 10 a (bhxoa 48,5»/o) a, P-ah(})topbhhh;i- 
Kap6a3o;ia, t. nji. 47° C. 

HaflAeuo b o/ o: C 73,17; H 3,90; N 6,19; 
F 16,78. 

C 14 H 9 NF 2 . 

BhwucjieHO b o/ 0 : C 73,76; H 3,93; N 6,11; 
F 16,78. 

5 p o m h p 0 b a 11 h e a, p - a h (j) t o p b h h h ji- 
Kap6asoji a 

0,5 a a, p-AH$TopBHHHJiKapoa30Jia pacTBopnior 
b jieAflHofi yKcycHOH KHCJioTe, npnGaBJiJiioT pad- 
Bop 6poMa b yKcycHOH khc»iotc ao noflBJiemifl 

yCTOHM.HBOH OXpaCKH 6pOMa. CMeCb OCTaBJIHIOT 

na CBeiy b Teqenne qaca. ripn 3tom BbinaAaer 
ocaAOK. IlocJie n p o m bi b k h h cyniKH nojiyqaiOT 
0,5 a npoAyKTa, t. nvr. 155° C, coAep>KaHHe 6po- 
Ma 60,7 lo/ 0 . OikibTpax BbuiHBaiOT b BOAy, Bb^e- 

JIHBUJHHCH OCaAOK OTC})IIJIbTpOBbinaiOT II cyiuar. 



FIojiyqaiOT 0,5 a npoAyKTa, t. mi. 90— 105° C, 
coAep>KaHHe 6poMa 51,50%. BbmncrceHO 6poMa 
a^ih AH6poMHAa 4I,13<7 0 , jxnn TpnGpoMHAa — 
51,25%. 

5 THAPOJIH3 a,f-iiH(l)TopBHHH.'iKap6a- 

30.1a 

0,5 a a, p-Anc})TopBHHHJiKap6a30Jia KHnaTHT 
npn nepeMeiiiHBaHHH b TeqeHHe qaca b 20o/ 0 -hoh 
cojihhoh KHCJiOTe. BbinaAaeT ocaAOK, Bee 0,5 a. 
10 riocjie AByx nepeKpHCTajiJiH3auHii H3 6eH30Jia 
t. nji. 139° C. 

HafiAeHo b %: C 74,16, H 4,04; N 5,71; 
F 7,66. 

C 12 H 8 COCH 2 FN. 
15 BbiqHC/ieHG b %: C 74,01; H 4,40; N 6,17; 
F 8,37. 

B qbHJibTpaTe OTTHTpoBbiBaiOT 0,0365 a ({rropa, 
mto cooTBeTCTByeT 880/0, CHHT3H Ha OTmen;ieHHe 
OAHoro aTOMa qbTopa. 
20 IlpHMep 4. FIojiyqeHHe a-cj)TOpBHHHJiKap6a- 

3 o-i a 

ripouecc npoBOAHT no MeTOAHKe, onHcaHHOH b 
npHMepe 3. CTaJibHyio npo6npKy c peaKUHOHHofi 
cMecbio noc^e koha6hchpob3hhh b Hee 4 a 4>to- 
25 pncTOro BHHHJiHAena nocTeneHHo OTMopa^KHBa- 
iot, HarpeBaiOT ao 150° C h BbiAepxcHBaiOT npH 
3toh TeMnepaType, npn BCTpnxHBaHHH b TeneHHe 
1,5 — 2 nac. H3 15 a Kap6a30Jia TiOvTyqaiOT 9,7 a 
(BbixoA 51,3%) a-c})TopBHHHJiKap6a30Jia, t. KHn. 
30 126— 128° C (npn 2 mm pr. ct.); df =1,1881 



n£ = 1,6307. 

HafiAeHo b %: C 79,95; H 4,90; N 5,58; 
F 9,37. 
35 C 14 H 10 NF. 

BbiMHCJieHO b %: C 79,60; H 4,74; N 6,63; 
F 9,00. 

a-0TopBHHHJiKap6a3OJi npn xpaHe-HHH npn 
KOMHaTHOH TeMnepaType Sbicrpo KpacHeeT h 
40 .lerKo rn a p o ji h 3 y eTCH " ao N-aueTH/iKap6a30Jia, * 
t. nji. 69—70° C. 

HafiAeno b %: C 77,47; H 4,84; N 6,17. 
C 14 H 31 NO. 

BbiqucaeHO b %: C 80,40; H 5,27; N 6,70. 

45 

FIpeAMeT H306p6T6HHH 

Cnoco6 noJiyqeHHfl N-(J>TopBHHH.inpoH3BOAHbix 
Kap6a30Jia, OTAunafou^uucM TeM, hto Kap6a30.n 
50 noABepraioT B3aHMOAencTBHio c 'KajiHeM b cpeAe 
cyxoro pacTBopHTeJin, HanpHMep TeTpaniApoqby- 
paHa, c noc/ieAviomeH o6pa6oTKOH peanuHOHHOH 
CMecH qbTopoJieqbiiHOM noA AaBJieHHeM, cooTBeT- 
ctbviouuhm ynpyrocTH napon noc/ieAnero. 
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